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In the Claims 

Please amend the second occurrence of independent claim 16 and claims 17-62. The 
amended claims are provided below in clean form. Per 37 C.F.R. §1.121, amended claims are 
also shown in Appendix A with notations to indicate changes made (for convenience, all pending 
claims, including those added hereby, are provided in Appendix A). 

1"^ (Amended) A solid support comprising at least one oligonucleotide selected from the group 
consr^ing of an oligonucleotide comprising a phosphoroselenoate group, an oligonucleotide 
comprising phosphoroselenoate group, an oligonucleotide comprising a phosphorotelluroate 
group, and ansoligonucleotide comprising a 5' leaving group. 

18. (Amended) Thessolid support of claim 17 comprising an oligonucleotide comprising a 5' 
leaving group and at leastsone oligeiTnti^tide selected from the group consisting of an 
oligonucleotide comprisingXanosphoroseltenoate group, an oligonucleotide comprising 
phosphoroselenoate group, an oligonucleotide comprising a phosphorotelluroate group. 



19. (Amended) A metho 
binding at least on< 



for makingsan oligonucleotide consiprising: 



upstream oligonucleotide and ^east one downstream 
oligonucleotide to a polynbcleotide template; 

the upstrean^ oligonucleotide com^>g^ng, as its 5' end, a nucleoside comprising a 
5' leaving group; and 

the downstream>>ligonuclac^ide compri^g, as its 3' end, a nucleoside 
comprising a 3' phosphoroselenoate or a 3' phosphorotelluroate, wherein the downstream 
oligonucleotide binds such that it 3' end is substantially adjacen^to the 5' end of the upstream 
ohgonucleotide; 

to yield an autoligated oligonucleotide product comprising thelli^stream oligonucleotide 
ligated to the downstream oligonucleotide. 
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(Amended) The method of claim 19 where one oligonucleotide comprises a fluorescence 
eneiW donor group and the other oligonucleotide comprises a fluorescence energy acceptor 
group, ahd wherein the presence or absence of the autoligated oligonucleotide product is 
accompanied, by a detectable change in fluorescence emission of the ligated product compared to 
the fluorescenckenergy emissions of the unligated oligonucleotides. 



21. (Amended) A method for detecting a genetic polymorphism in a target polynucleotide 
comprising: 

providing a mutant ]stolymorphism oligonucleotide probe that is complementary to a 
region on the target polynucleotide that comprises the genetic polymorphism; 

providing a universal olighntfcleotide prhbe capable of binding to the target 
polynucleotide at a region that i/ :on:^rved in the Analogous wild-type polynucleotide; 

wherein one oKgonucleolbkle probe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside conwising a 5' leaving group and4ife other 
oligonucleotide probe constitutes a downstreain oligonucleotide conlprising, as its 3' end, a 



nucleoside comprising a 3 



' phosphoroselenoate o^^a 3'phosphQrotelluroate, such that, when both 



probes are bound to the ta get polynucleotide, an en)d of the^niversal oligonucleotide probe is 
substantially adjacent to an end of the mutant polymonsimsm oligonucleotide probe so as to 
position the 5' leaving group^and the 3'phosphoro^enoa^or a 3'phosphorotelluroate in close 
proximity to one another; 

contacting the target polynucleotide with the universal diigonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligateXoligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polynWphism probe; and 

detecting the presence of the autoligated oligonucleotide product. 



22. (Amended) The method of claim 21 wherein at least one of the mutant polvmorphism 
oligonucleotide probe and the universal oligonucleotide probe comprises a detectable label. 
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(Amended) The method of claim 22 wherein the detectable label is a radiolabel. 



24. (Amended) The method of claim 21 wherein the genetic polymorphism is selected from the 
group consisting of a single base mutation, a plurality of single base mutations, a deletion, an 
insertion, atid a genetic rearrangement. 

25. (Amended/sThe method of claim 21 wherein the nucleotide position of the genetic 
polymorphism is not the nucleotide position corresponding to the ligation junction end of the 
mutant polymorphisnisprobe. 



26. (Amended) The methcsd; 
about 12 nucleotides in lenfgtm 



21 wherein the mutant polymorphism probe is about 3 to 



27. (Amended) The method of cl^ipi 26 wherein the mutant polymorj^ism probe is about 3 to 
about 6 nucleotides in length. 

28. (Amended) The mathod of claim 21 wherein the target polynucleotide is DNA or RNA. 

29. (Amended) The meth(^d of claim 21 wherert^the target polynucleotide is double-stranded 
or single-stranded. 



30. (Amended) The method of clah*i21 wherein^j0ne olWonucleotide probe comprises a 
fluorescence energy donor group and the other oligonucleotrtle comprises a fluorescence energy 
acceptor group, and wherein the presence or absence of the autoJigated oligonucleotide product 
is accompanied by a detectable change in fluorescence emission oiS^the ligated product compared 
to the fluorescence emissions of the unligated oligonucleotides. 
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L (Amended) A method for determining whether a target polynucleotide contains a genetic 
polymorphism comprising: 

providing a mutant polymorphism oligonucleotide probe comprising a first fluorescence 
energy acceptor group, wherein the mutant polymorphism oligonucleotide probe is 
complementary to a region on the target polynucleotide that comprises the genetic 
polymorphisniS^ 

providing^ wild-type polymorphism oligonucleotide probe comprising a second 
fluorescence energjNacceptor group, wherein the wild-type polymorphism oligonucleotide probe 
is complementary to a i^egion on the analogous wild-type polynucleotide that is analogous to the 
region comprising the gen^ie'^poiymorphism; 

providing a univOTsaI\pligonucteotide probe comprising a fluorescence energy donor 



group, wherein the uni 



that is conserved in the 
wherein 



fersal pJobe is callable of binding to theiarget polynucleotide at a region 



analogousswild-type polynucleotide; 

either (i) th^niversal oligonucleotide probe constitutes an upstream 
oligonucleotide comprising, as its 5' end, a nucleoside comprising a 5' leaving group and both 
polymorphism oligonucleotide probes constitute downstream oligonucleotides comprising, as 
their 3' ends, a nucleoside comprising a 3' nanctional group selected from the group consisting of 
a 3'phosphorothioate, a 3'Vhosphoroselenoatte and a 3yphosphorotelluroate; or (ii) both 
polymorphism oligonucleotiae probes constituteoipstream oligonucleotides comprising, as their 
5' ends, a nucleoside comprising^a 5' leaving grmjSand the universal oligonucleotide probe 
constitutes a downstream oligonuclebtide-Gemprisink as its 3' end, a nucleoside comprising a 3' 
functional group selected from the group consisting ofXS'phosphorothioate, a 3' 
phosphoroselenoate and a 3'phosphorotelluroate; 

such that, when a universal probe and a polynWphism probe are bound to the 
target polynucleotide, an end of the universal oligonucleotide probe is substantially adjacent to 
an end of the polymorphism oligonucleotide probe so as to positionHjie 5' leaving group and the 
3' functional group in close proximity to one another; 
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cbntacting the target polynucleotide with the universal oligonucleotide probe, the mutant 
polymorpHism oligonucleotide probe and the wild-type polymorphism oligonucleotide probe to 
yield an autol^ated ohgonucleotide product comprising the universal oligonucleotide probe 
either the mutani polymorphism probe or the wild-type polymorphism oligonucleotide probe; 
causing tn^autoligated oligonucleotide product to fluoresce; and 
analyzing th\fluorescence emission from the autoligated oligonucleotide product to 
determine whether theVutoligated oligonucleotide product comprises the mutant polymorphism 
probe or the wild-type polymorphism oligonucleotide probe, wherein the presence of the mutant 
polymorphism probe in theiautoligated oligonucleotide product indicates the presence of a 
genetic polymorphism in the target polynucleotide. 

32. (Amended) The meth/d of cmim\l Wherein the genetic polymorphism is selected from the 



group consisting of a sing 



base muration>^ plurality of single/base mutations, a deletion, an 



insertion, and a genetic rearrangement. 

33. (Amended) The method of claim 31 wherein the nucloratide position of the genetic 
polymorphism is not the nucleotide position corresponding to the ligation junction end of the 
mutant polymorphism probe. 

34. (Amended) The method of clam^^31 whereip/mi^ mutant polymorphism probe is about 3 to 
about 12 nucleotides in length. 



35. (Amended) The method of claim 34 wherein the mutan^polymorphism probe is about 3 to 
about 6 nucleotides in length. 



36. (Amended) The method of claim 31 wherein the target polynubJeotide is DNA or RNA. 
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37\(Ainended) The method of claim 31 wherein the target polynucleotide is single-stranded or 
doubWstranded. 

38. (Amenfled) A method for detecting a genetic polymorphism in a target polynucleotide 
comprising: \ 

providing mutant polymorphism oligonucleotide probe that is complementary to a 
region on the target \olynucleotide that comprises the genetic polymorphism; 

providing a umS^ersalolieonucleotide probe capable of binding to the target 
polynucleotide at a regionsthat is co\nserved in the analogous wild-type polynucleotide; 

wherein one cJigonucleotide probe constitutes an upstream oligonucleotide 
comprising, as ids 5' end, a nuc\oside comprising a 5' leaving group and the other 
oligonucleotide ^robe constitutes \downstream oligonucleopde comprising, as its 3' end, a 
nucleoside comprising a 3'functionarsgroup selected from/he group consisting of a 3' 
phosphorothioatk a 3'phosphoroselenoke and a 3'phosi(horotelluroate, such that, when both 
probes are boundio the target polynucleotrde, an end ot the universal oligonucleotide probe is 
substantially adjacent to an end of the mutanr^olynii6rphism oligonucleotide probe so as to 
position the 5'leaving^group and the 3'functionaj/roup in close proximity to one another; 

and wherein one oligonucleotide/prc^be comprises a fluorescence energy donor 
group and the other oligonuis^eotide compris^gfs a fluorescence energy acceptor group; 

contacting the target polyrttreleellae with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an auboligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence or absence of the autoligated oligWicleotide product, wherein the 
presence or absence of the autoligated oligonucleotide product is accompanied by a detectable 
change in fluorescence emission of the ligated product compared to tnhJluorescence emissions 
of the unligated oligonucleotides. \ 
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3*^K^Ainended) The method of claim 38 wherein the nucleotide position of the genetic 
polym^K^ism is not the nucleotide position corresponding to the ligation junction end of the 
mutant polyhiorphism probe. 



40. (Amended) The n^thod of claim 38 wherein the mutant polymorphism probe is about 3 to 
about 12 nucleotides in l^^gth. 

41. (Amended) The npthod of cl^m 40 wherein the mutant polymorphism probe is about 3 to 
about 6 nucleotides in length. 

42. (Amended) The mdthod of claim 38 whei^n th/target polynucleotide is DNA or RNA. 

43. (Amended) The metho<J of claim 38 wherein the^rget polynucleotide is single-stranded or 
double-stranded. 



gio 
polyr 



4^Kv(Amended) A method for detecting a genetic polymorphism in a target polynucleotide 
omprisiJ 

providiiJgs^^utant polymorphism oligonucleotide probe that is complementary to a 
gion on the target potyaijcleotide that comprises the genetic polymorphism; 

providing a universal oftgQnucleotide probe capable of binding to the target 
polynucleotide at a region that is conseN^ in the analogous wild-type polynucleotide; 

wherein one oligonucleotide prbbe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5N^ving group and the other 
oligonucleotide probe constitutes a downstream oligonucle^tkje comprising, as its 3 'end, a 
nucleoside comprising a 3' functional group selected from the groiJpkConsisting of a 3' 
phosphorothioate, a 3'phosphoroselenoate and a 3'phosphorotelluroate7^^h that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially but not directly adjacent to an end of the mutant polymorphism oligonubj^otide 
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prbtee SO as to position the 5' leaving group and the 3' functional group in close proximity to one 
another;^^,^^^ 

contactingth^arget polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligtm^cleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucfeistide probe and the mutant polymorphism probe; and 

detecting the presence of the autoligM^ oligonucleotide product. 



45. (Amended) The method of claim 44 wherein at least ottSsQf the mutant polymorphism 
oligonucleotide probe and the universal oligonucleotide probe corn^ri^ a detectable label. 



46. (Amended) The method of claim 45 wherein the detectable label is a radiolabel. 



47. (Amended) The method of claim 44 wherein the genetic polymorphism is selected from the 
group consisting of a single base mutation, a plurality of single base mutations, a deletion, an 
insertion, and a genetic rearrangement. 

48. (Amended) The method of claim 44 wherein the nucleotide position of the genetic 
polymorphism is not the nucleotide position corresponding to the ligation junction end of the 
mutant polymorphism probe. 

49. (Amended) The method of claim 4^..wtTei;p one oligonucleotide comprises-a-fluoregceiice 
energy donor group and the other olig:6nucleotide conapmesra^luorescence energy acceptor 
group, and wherein the presenceo^zl^absen^^ the autoligated oligonucleotide product is 
accompanied bj;jjjetectable change in fluorescence emi^^ion of the ligated product compared to 
the^Jl«ofescence energy emissioi\s of the unlig^tiedoligonucleotides. 




gtecting a genetic polymorphism in a target polynucleotide 




50. (Ameni 
mprising: 
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providing a mutant polymorphism oligonucleotide probe of less than 7 nucleotides in 
length that is cortaplementary to a region on the target polynucleotide that comprises the genetic 
polymorphism; \ 

providing a urWersal oligonucleotide probe capable of binding to the target 
polynucleotide at a region that is conserved in the analogous wild-type polynucleotide; 

wherein on6^x)ligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5' leaving group and the other 
oligonucleotide probe constitute^a downstream oligonucleotide comprising, as its 3 'end, a 
nucleoside comprising a 3' functional group selected from the group consisting of a 3' 
phosphorothioate, a 3'phosphoroselenoate and a 3'phosphorotelluroate, such that, when both 
probes are bound to the target polynucleotide, an end of the universal oligonucleotide probe is 
substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5 'leaving group and the 3' functional in close proximity to one another; 

contacting the target polynucleotide with\he universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yielq^an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and th\ mutant polymorphism probe; and 

detecting the presence of the autoligated oligonuoJeotide product. 

51. (Amended) The method of claim 50 wherein at least onte of the mutant polymorphism 
oligonucleotide probe and the universal oligonucleotide probe comprises a detectable label. 

52. (Amended) The method of claim 51 wherein the detectable label is a radiolabel. 

53. (Amended) The method of claim 50 wherein the genetic polymorphism is selected from the 
group consisting of a single base mutation, a plurality of single base mutations, a deletion, an 
insertion, and a genetic rearrangement. 
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54. (Amended) The method of claim 50 wherein the nucleotide position of the genetic 
polymorphism is not the nucleotide position corresponding to the ligation junction end of the 
mutant polymorphism probe. 

55. (Amended) The method of claim 50 where one oligonucleotide comprisesafliiiireseeTTce 
energy donor group and the other oKgonuileotide conipn§es-a^trOfescence energy acceptor 
group, and wherein the presence Ajbsence'orthe auj^gated oligonucleotide product is 
accompanied byajleteCfaBle change in fluoresc^rice emission of the ligated product compared to 
thg^flttOfescence energy emissioKsof theiwmgated oligonucleotides. 

56. (Amended) A method for detecting a genetic polymorphism in a target RNA comprising: 

providing a mutant polymorphism oligonucleotide probe that is complementary to a 
region on the target RNA that comprises the genetic polymorphism; 

providing a universal oligonucleotide probe capable of binding to the target RNA at a 
region that is conserved in the analogous wild-type RNA; 

wherein one oligonucleotide probe constitutes an upstream oligonucleotide 
comprising, as its 5' end, a nucleoside comprising a 5' leaving group and the other 
oligonucleotide probe constitutes a downstream oligonucleotide comprising, as its 3' end, a 
nucleoside comprising a 3' functional group selected from the group consisting of a 3' 
phosphorothioate, a 3'phosphoroselenoate and a 3'phosphorotelluroate, such that, when both 
probes are bound to the target RNA, an end of the universal oligonucleotide probe is 
substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so as to 
position the 5' leaving group and the 3' functional group in close proximity to one another; 

contacting the target RNA with the universal oligonucleotide probe and the mutant 
polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product comprising 
the universal oligonucleotide probe and the mutant polymorphism probe; and 

detecting the presence of the autoligated oligonucleotide product. 
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57. (Amended) The iiitttind of rlnim ^ wherei n at least one of the mutant polymorphism 
oligonucleotide probe and the universal oligonucleotide probe^on!pmefr>a,d£ tectable l abel. 

58. (Amended) The method of claim 57 wherein the detectable label is a radiolabel. 

59. (Amended) The method of claim 56 wherein the genetic polymorphism is selected from the 
group consisting of a single base mutation, a plurality of single base mutations, a deletion, an 
insertion, and a genetic rearrangement. 

60. (Amended) The method of claim 56 wherein the nucleotide position is not the nucleotide 
position corresponding to the ligation junction end of the mutant polymorphism probe. 

61. (Amended) The method of claim 56 where one oligonucleotide comprises a fluoresceiice 
energy donor group and the other oligonucleotide comprises a fluorescence energy acc^tor 
group, and wherein the presence or absence of the autoligated oligonucleotide product is 
accompanied by a detectable change in fluorescence emission of the ligated product compared to 
the fluorescence energy emissions of the unligat©dx)ligonucleotides. 

62. (Amended) A method for detectingya genetic poJyrnorphj^m in a target polynucleotide 
comprising: / / 

providing a mutant polymorph/sm oligonuclpdtide probe that i^omplementary to a 
region on the target polynucleotide that compri^ the genetic polvmorphism; 

providing a universal oligonuileoUde probe capable ofJWnding to the target 
polynucleotide at a region that is con^i^ed in the analogcWwild-type polynucleotide; 

wherein one oligorfucleodde probe con^mutes an upstream oligonucleotide 
comprising, as its 5' end, a lurdeoside com{)miftg^5' leaving group and the other 
oligonucleotide probe coffstitutes a downstream oligonucleotide comprising, as its 3' end, a 
nucleoside comprising a 3'phosphoroselenoate or a 3'phosphorotelluroate, such that, when both 
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probes are bound to the target polynucleotide, an end of the universal oligonucleotide prob^is 
substantially adjacent to an end of the mutant polymorphism oligonucleotide probe so afs to 
position the 5' leaving group and the 3'phosphoroselenoate or a 3'phosphorotelluryate in close 
proximity to one another; 

contacting the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
comprising the universal oligonucleotide probe and the mutant polynwphism probe; and 

detecting the presence of the autoligated oligonucleotide pneWuct; 
wherein the autoligation is reversible by contacting the autolig^d oligonucleotide product with 
silver or mercuric ions. 

63. (Amended) A method for detect^g a genetic |)ol^orphism in a target polynucleotide 
comprising: 

providing a mutant polymorf)hism oligon6cleotide probe that i^omplementary to a 
region on the target polynucleotidJthat commses the genetic polvmorphism; 

providing a universal oligmucleotide probe capable oLHinding to the target 
polynucleotide at a region that is cbnse^ed in the analogou/wild-type polynucleotide; 

wherein one oligonucleotide probe constiuites an upstream oligonucleotide 
comprising, as its 5' end, a 5 -iode^wene and the oth^ oligonucleotide probe constitutes a 
downstream oligonucleotide agtaiprisirvg, as its V^nd, a pyrene nucleoside selected from the 
group consisting of a 3'phosphorothioate, a 3'phosphoroselenoate and a 3'phosphorotelluroate, 
such that, when both probes are bound to the target polynucleotide, an end of the universal 
oligonucleotide probe/s substantially adjacent to an end of the mutant polymorphism 
oligonucleotide prd5e so as to position the 5 -iodopyrene and the 3' pyrene nucleoside in close 
proximity to oneydnother; 

contactmg the target polynucleotide with the universal oligonucleotide probe and the 
mutant polymorphism oligonucleotide probe to yield an autoligated oligonucleotide product 
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comprising the universal oligonucleotide probe, the mutant polymorphism prg^&^-and^yrene 
excimer; and 

detectingjji©-pr&sehce of tj|ie autoligated oligop«€leotide product using excimers as 

lab 



